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I· 
PROCEEDINGS 
MINNESOTA ACADEMY . .QF, NATURAL SCIENCES, 
VOLUME III. BuL-LETIN 3. 
Jahuary I 6, I 890. 
The annual meeting of the Academy. 
The following persons were elected to membership: 0. J. 
Griffiths, P. Kennedy, C. W. Jackson, F . W. Sardeson, C. L. 
Chase. 
A unanimous vote of thanks was extended to the Library 
Board of the Citv of Minneapolis, for their prompt and gener-
ous action in affording quarters for the Academy, and in fur-
nishing cases for the preservation and exhibition· of its collec · 
tions. 
The reports of the retirin~ officers were presented. 
Recordj;ng Secretary Hall made the following report: 
Membership fees collected during the year .. ....... .. ... . ... $216 oo 
Election fees of new members elected during the year . . . . . . . so oo 
1rotal receipts for the year .. . . .... . . . . .... . . $266 oo 
Amount on hand at last annual meeting. . . . . . . . . . . . . . . . . . . . !23 49 
1rotal amount available for the year .. .... .... $389 49 
Corresponding Secretary Fellows reported the following 
additions tQ -the library during the year 1889: 
. THE UNITED STATES. 
Baltin~o_re, Md.-]ohns Hopkins University: Circular Nos. 6g, 72, 74 
~~ ., 
Bo.sto_n, Ma_ss.-Boston Society of Natural History: Proceediitgs, ·vol. 
xxm, P11rts 3 and "-
Massachusetts Horticultural Society : 1rransactions, 1888, Part 1 ; 
Schedule of Prizes for 188g. 
o,9itized by Coogle -~ 
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Buffalo, N. Y.-Historical Society: Annual Report, January 8, I889. 
Cambridge, Mass.-Museum of Comparative Zoology: Bulletin, Vol. XVI. 
Nos . . 'J. 4 and 5; Vols. xvn, Nos. 3, 4 and s. 
Chapel Hill, N. C.-Elisha Mitchell Scientific Society; Journal, Vol. VI, 
Part 1. 
Cincinnati, a.-Cincinnati Society of Natural History: Journal, Vol. XI. 
Part 4; Vol. xu, Part 1. 
Davenport, /a.-Davenport Academy of Natural Science : Proceedings. 
Vol. v, Part I {pages I to I84). 
Denver, C ol.-Colorado Scientific Society: Proceedings, Vol. III, Part 1. 
Des Moines, /a.-State Historical Society of Iowa: Iowa Historical Rec-
ord, Vol. v, Parts I, 2, 3 and 4-
Granville, 0.-Denison University: Bulletin Scientific Lab., Denison Uni-
versity, Vol III. 
Lansing, Mich.-State Agricultural College; First report of the Forestry 
Committee, I887-8; Bulletins Nos. 43 to 48 inclusive. 
Lincoln, Neb.-University of Nebraska: University studies, Vol. I, No. 2 . 
Little Rock, Ark.-Geological Survey of Arkansas : Annual Report, I888, 
Vols, I, 2 and J . 
. Madison, Wis.-Wisconsin Natural History Society: Proceedings, April. 
1889, pages 191 to 231. 
Seventh An. Rep. Public Museum, October 1, 1889. 
State Historical Society: 36th Annual Meeting, January J, 1889. 
Meriden, C onn.-Scientific Association: Transactions, Vol. III ( 1887-1888). 
Middletown, Conn.- Wesleyan University: Eighteenth Annual Report of 
Curator of Museum. 
Connecticut Historical Society: 250 Anniversary of the adoption of the 
first Constitution of Connecticut. 
Mi1meapolis, Minn.-The University of Minnesota : Annual Report, 2 copies. 
The Agricultural Experimental Station : Bulletins Nos. 5, 6, 7, 8 and 9. 
New York, N . Y.-American Geographical Society: Bulletins, Vol. xx, in-
dex. Vol, xxr, Nos. 1, 2, .'l. 
American Museum of Natural History: Annual Report of Trustees, 
1888-r889. Bulletin, Vol. 11, No 8. 
New York Academy of Sciences : Transactions, Vol. VIII, Parts, 1 to 8. 
New York Microscopical Society: Journal, Vol. v, 1889, Nos. I, 2, 3 
and 4· 
Torrey Botanical Club: Bulletin, vol. XVI, 1 to 8; Vol. XVI, 10 to 12. 
Pltiladelpltia, Penn.-Academy of Natural Sciences: Proceedings, I~. 
Part 3 ; I889, Parts 1 and 2. 
Second Geological Survey of Pennsylvania: 
Atlas Northern Coal field, Parts, 3 AA; Parts 4 AA. 
Atlas Reports HH. and HHH. 
Museum Catalogue, 3 000. 
South Mountain Sheets, C, 1, 2, 3, 4. 
Annual Report. 1887. 
Dictionary of Fossils. 
D, I, 2, J, 4. s. 6. 
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Zoological Society: Seventeenth Annual Report, 188g. 
Portland, M e.-Portland Society of Natural History: Proceedings of An-
nual meetin~. May 20, r88g. 
Catalogue of Birds, N. C. Brown. 
PrO'Vidence, R. / .-Rhode Island Historical Society: Proceedings, r888-9. 
St. Louis, Mo.-Academy of Sciences: Transactions, Vol. v, Parts rand 2. 
Salem, Mass.-American Association for the Advancement of Science: 
Proceedings, Vol. 37· (1888.) 
San Diego, Cal.-West American Scientist: Journal, r88g. May, No. 43, 
July No. 45, August, No. 46, Sept., No. 47, Oct., No. 48. Nov. No. 49. 
Sars Frarscisco.-California Academy of Sciences: Proceedings, Sec. 2, Vol. 
I, Parts I and 2. 
California State Mining Bureau: 8th An. Report, State Min. Bureau. 
Topeka, Kan.-Washburn College Laboratory of Natural History: Bulle-
tin, Vol. I, No. 9, Jan., 1889. 
Trerston, N. f.-Natural Hist. Society: Jour. Vol. II, No. I, (Jan., I889.) 
New Jersey Historical Society: Proceedings, Vol. x, No. 3. 
Wasllington, D. C.-Smithsonian Institution: Report International Ex-
changes for year ending June, I888; Mound Explorations, C. 
Thomas; Ohio Mounds, C. Thomas. 
Treasury Department : Production of Gold and Silver in U. S. 1887. 
United States Geological Survey : Mineral Resources of the U. S. 1887; 
Monograph No. 13, Quicksilver Deposits Pacific Slope; Mono-
graph I4, Fossil Fishes and Plants of N. J. and Conn. valley; Bul-
letins No. 48 to No. 53 inclusive. 
United States House of Representatives: 50th Cong. 1st Sess. Pres. 
Mess., Ex. Doc. 4J4. 
United States Patent Office: Bound volumes, Parts r and 2 for May, 
1888, of specifications and drawings; 52 weekly numbers Official 
Gazette. 
United States Senate: 50th Cong., Ist Sess., Pres. Mess., Ex. Doc. No. 
51; 50th Cong., Fisheries Treaty, Misc., No. 109; 50th Cong., Presi· 
dent's opening Mess.; 5oth Cong., 2d Sess, Congressional Directory. 
FOREIGN. 
Berlin, Gcrmany.-R. Friedlander & Sohn : Naturae Novitates 1889, I, 2, 
3, 6, 7, 8, II, 13, 14, 16, 17, 18, 20, 22, 23. 
Bombay, lndia.-Royal Asiatic Society (Bombay branch) : Journal, Vol. 
xvn, No. 47, Part 2. 
Brussels, Belgium.-Malacological Society of Belgium: Proceedings, Vol. 
xvn, pages I to 72. 
Cairo, Egypt.-Institute Egyptien: Memoires Tome II, Parts I and 2; ~ul­
letin 2d Ser. No. 9. 
Calcutta, /ndia.-Geological Survey of India; Bibliography of Indian Ge-
ology; Records, Vol. 22, Parts I and 2. 
Christiania, N orway.-Scientific Society: Proceedings, 1887, 1888. 
Cordoba, Argentine Rep.-National Academy of Sciences: Bulletin, Torno 
XI, No.3. 
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Detnarara, Brit. Guiana.-Royal Agricultural and Commercial Society: 
"Timehri" Vol. II, Part 2; Vol. In, Part 1. 
EditJburgll, Scot.-Geological Soc. : Transactions Vol. vm, Part 2(2 copies). 
Florence, Italy.-Institute of Higher Stuilies: I. Archivo della Scuola d' 
Anatomia patologica Vol. n. 
2 . Esegesi medico legale del methodus testisitandi di Gio Ba:tta Cotl-
ronchi. A. Filippi. 
3· Linnegenerali sulta fisiologia del cerevelletto mem. 1, L. Luciania:. 
4· Osservarioni contemne seell' elettricita at mosperita in Frietlze 
Mem. 1, Rothe Pasqualine. 
National Library : Bulletins 79 to 94 inclusive ; Index to Bulletins for 
1888, pages I to 11 ; General Index 1887; Title page and General 
Index for 1888. 
Hali(a.l·, N . S.-Nova Scotia Institute of Nat. Science: Proceedings and 
Transactions, Vol. IV, Part 3; Vol. v, Part 4; Vol. VI; Paits 3 and 
4 ; Vol. vii, Part 1. 
Halle, Germany.-Imperial Leopold-Carolus Academy of German Natural-
ists, "Leopoldina Heft 24 (1888). 
Kassel, Germany.- Natural History Society : Report t886 to 1888. 
Liverpool, Eng.-Liverpool Geol. Society : Proceedings, Vol. VI, Part 1. 
Madrid, Spain.-Royal Academy of Natural Sciences and Arts: Meneoria 
Inaugural 1888-Q. 
Mexico, .M ex.-Geographical and Historical Society: Bulletin 4th Ser. 
Vol. I, Nos . . 'l and 4. 
M otltreal, Can.-Canadian Institute : Proceedings, 3a Ser. Vol. vr, No. 
2, (or whole Vol. xxvr, No. I5I .) 
Natural History Society : Canadian Record of Science, Vol. III, Nos. 
3, 4, .c;, a·nd 6. 
Moscou,, Rusiia.-Imperial Society of Naturalists: Bulletin, 1888, Nos. 
3 and 4, Meteorological supplement to Parts 1 and 2; Bulletin 
r88g, No. 1. 
Munster, Germany.- Provincial Society of Sciences and Arts; 16th An-
nual Report (1887) . 
Paris, France.-Linnean Society : Annals Vol. xxxll, 1885 : Annals, Vol. 
xxx111, i886 ; Annals, Vol. xxxrv, 1887. 
Rio Janeiro Brazil.-Historical, Geographical and Ethnographical Insti-
tute, Revista Trineusal, Vol. LII, Part 1. 
Rome, Italy.-National Victor Emanuel Library : Bulletin, Vol. III , Nos. 
5 and 6; Vol. III, title page and index; Vol. rv, Nos. I, 2 and 3. 
Saint John, N. B.-Natural History Society of New Brunswick; Bulletin 
No. 8; Index to Bulletins 1 to s. 
Shanghai, China.-Royal Asiatic Society (North China branch) : Journal, 
Vol. xx11, No. 6 ; Vol. xx111, Nos. 1, 2 and 3. 
Sydney, N. S. Wales.-Geological Survey of N. S. Wales . 
. Memoirs of the Geol. Sur. N. S. W. Palaeontology, No. 2. 
· Descrip. Cat. of Exhibits of Metals, Minerals, etc., to the Melbourne 
' Cen. Internat. Exhibit, 1888. 
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Public Library Museum and National Gallery: Prodromus of Zool-
ogy of Victoria; Decades 16, 17, IS; Report of trustees, I887. 
Royal Society of New South Wales: Journal and Proceedings, Vol. 
xxu, Parts I and 2. 
Turin, Italy.-Museums of Zoology and Comparative Anatomy: Bulletin, 
Vol. III, Nos. 49 to 52, and plate No.3; Vol. IV, Nos. 53 to 6I and 
plate No. I. 
Officers were elected for the year 18go as follows: 
President, P. L. Hatch. 
Vice President, H. F. Nachtrieb. 
Recording Secretary, - C. W. Hall. 
Treasurer, Edward C. Gale. 
Correspo11ding Secretary, - Chas. S. Fellows. 
T t f tl { W. H. Leonard. rtts ees or 1rce years, C. '\V. Hall. 
January 1 6, 1890. 
In the records of the Board of Trustees under this date, the 
following preamble and resolutions appear: 
WHERE ... s, Dr. A. F. Elliot has now retired from the Presidency of the 
Minnesota Academy of Natural Sciences and from membership in this 
Board; 
Rcsol'ZJed, that the Board of Trustees recognize in this retirement the 
loss of a tireless worker, one who at all times and under all circumstances, 
was loyal to the interests of the Academy and eager to advance its work in 
the community, and one whose enthusiasm in this work commanded the 
respect of all ; 
Resolved, That we extend our thanks as a Boord to Dr. Elliot for his 
efficient labors as President during the past eight years, and that we wish 
him a speedy and perfect recovery to many years more of work in advanc-
ing the interests of this Academy ; 
Resolved, That these resolutions be published in the forthcoming PRO-
CEEDINGS of the Academy. 
February 4, 1 890. 
Twenty-five persons present. 
The following communications were read : 
From J. S. Harris, touching the native plum in Minnesota. 
The writer believed that this fruit had developed its many varieties 
through its cultivation by the Prehistoric tr.ibes of the Mississippi valley, 
and thought that further cultivation by horticulturists would finally de-
velop a perfect and valuable native fruit. 
From G. Brown Goode, informing the Academy how to 
solicit collections from the Smithsonian Institution. 
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From City Engineer Andrew Rinker, offering the loan of 
a mounted bird. 
From Henry T. Claghorn, of Philadelphia, to President 
Hatch, inviting him and the Academy to an inspection of his 
collections. 
And one from Dr. Sandberg, touching the purchase of a 
set of Mexican plants. 
Conway MacMillan introduced the subject of aquatic gar-
dening in this climate and particularly at Minneapolis, and in 
the neighboring lakes. As an expression of the opinion of the 
Academy, the following resolution was unanimously passed: 
Resolved, That the Minnesota Academy of Natural Sciences recom-
mend to the Park Commissioners of Saint Paul and Minneapolis, the con-
sideration of plans for aquatic gardening in the park lakes of the Twin 
Cities. 
Mr. MacMillan then presented some botanical notes: 
(ABSTRACT.) 
Attention was directed to the lately published researches of Ed. 
Schenck, on the cupric compounds of chlorophyll, the isolation of anilo-
phyll and the chemical composition of phyllocyanin. A review was given 
of several recent botanical memoirs, principally those of M. Ward, on the 
nitrogen-supply of plants. (Ann. Bot. Feb., 1888), of Seignette on tuber-
cles and their germination (Rev. Gen. Bot. Dec. 1889); of H. Jumelle on 
the second function of chlorophyll (Rev. Gen. Bot. Jan., 1889). A general 
resume of the late articles on the position of dorsiventral organs was ap-
pended. 
Actinoceps bcsseyi, Hyphomycetous fungus occurring on putrescent . 
orange skin was described as new. 
A brief discussion followed. 
Secretary Hall read a paper gtvmg some historical notes 
and discussing, The Place of the Academy of Sciences in an 
American community. 
March 4, I 890. 
Thirty-four persons present. 
The section of botany presented the following papers: 
Conway MacMillan discussed the question, How to teach 
a three months course in Botany. (This paper was published in 
Edttcation March and April, 18go.) 
Dr. J. H. Sandberg gave a few practical directions as to how 
to collect, prepare and preserve an herbarium. 
A number of samples were exhibited to illustrate different methods 
practiced by him in mounting and curing plants for his herbarium. 
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Mr. R. E. Grimshaw presented the Academy with the 
mounted head of a moose, a fine specimen. A vote of thanks 
was extended to Mr. Grimshaw for the gift. 
John B. Hawley read an introductory paper on Water 
Powers of Minnesota. 
This paper will be printed in a future Bulletin, with others which Mr. 
Hawley has in preparation. 
April 8, J 890. 
Thirty-two persons present. 
Professor J . A. Dodge read the analysis of a cement rock 
from Mankato, Minn., made by W. C. Smith in the chemicai 
laboratory of the State University. 
Professor Dodge then read for Professor Sidener the report 
of an analysis of the efflorescence on red pressed brick. 
A discussion followed upon the common statement of brick-
makers that the efflorescence is from the mortar instead of from 
the brick ; but the evidence seemed to show that the efflorescence 
comes from the brick. 
Mr. P . Christianson read an analysis that he had recently 
made of a marl from a bed near Gladstone, Mich. 
In answer to an inquiry touching its microscopic character, 
Secretary Hall gave a brief outline of the characters noted by 
him in one or two prepared slides. 
Dr. A. E. Johnson presented the Academy a series of Palaeo-
zoic fossils, consisting of 117 species with duplicate specimens 
of several. The thanks of the Academy were voted to Dr. 
Johnson for the valuable gift. 
Horace V. Winchell called the attention of the Academy to & 
proposed trip by two members of the University of Michigan, to 
the Philippine Islands. The advantages which would accrue, if 
we could share in the collections to be secured, were pointed out, 
and the President was directed to appoint a committee of three 
(3) to canvass for subscriptions to this fund. 
The committee appointed was as follows : E. C. Gale, S. P. 
Channell, H. L. Osborn. 
May 6, 1890. 
Twenty-one persons present 
Rev. R. T. Cross and C. C. Jones, of Minneapolis, and F. W. 
Pettigrew, of Sioux Falls, S. D., were el~ted members. 
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Professor H. L. Osborn read a paper entitled: Class instruc-
tion in Cntstacean Morphology. 
(ABSTRACT.) 
The crustacea are an especially fa~orable group for class instruction, in 
the principles of animal morphology : 
I. Because it presents a wide range of ·subgroups, each one very large 
and with wide divergence of form, e. g. Copepoda, Ostracoda, Cirripedia, 
Amphipoda, Isopoda and macroura and brachyoura. 
2. Because of-the extensive !arne life of many ·of' the forms: c. g. 
Peneus, Schizopoda, etc. 
J . Because the important structural characters are drawn from parts 
extremely favorable for fossilization-viz: the outer shell. 
4· Because the members of the group are some of them of sufficiently 
large size and anatomical simplicity to permit of their being studied by 
beginners. 
5· Because of great range of physiological habit in closely allied 
forms, parasitism and free swimming life and commensalism. Also the 
spiral symmetry e. g. of hermit crab, and many other cases. · 
A series of minerals and ores was presented to the Academy. 
by Dr. A. F. Elliot, for which a vote of thanks was tendererl . 
Museum numbers (778-784) . . . . 
A series of specimens of typical minerals was presented by 
the United States National Museum. The thanks of the Academy 
were extended' for this fine gift. Museum numbers (7~1-777) . 
'A comunieation from Mr. J. C. Slafter, proposing to deposit 
certain specimens in the Museum, was referred to the president 
and secretary. 
Dr. Thoinas S. Roberts reported the king rail from the vicin-
ity of Mineapolis. This bird is rare further north than Illinois. 
having been seen in Minnesota only three times before; at Minne-
apOlis in t88o; once in Kandiyohi county ; and at Winot}ain 1886. 
Franklin Ben_ner and Dr. Hatch both contributed ornitholog-
ical notes. 
·, • . 
June I 0, 1 890. 
Thirty-five persons were present. 
Louis F. Menage, John H . Cook and W. M.' Dodge were 
elected members. 
The regular program was the report of the section of Geol-
ogy. 
C. \V. Hall read a paper on Artesian and Deep wells as a 
source of water supply in the Northwestern States. 
o,9itized by Coogle 
ProceeditJgs. 301 
J. B. Hawley read a note on the boring of shallow wells in 
Saint Paul, around the lakes, which are used for the water si1pply 
of that city. 
A paper by Warren l.Jpham, entitled, Artesian Wells in 
North and South Dakota, was read by Secretary C. W. Hall. 
A paper entitled, A Prehistoric Indian Village, was read 
in the absence of its author, Fred W. Pettigrew, of Sioux Falls, 
South Dakota, by T. P. Goode. The paper was illustrated by 
photographs. 
Dr. A. F. Elliot presented some minerals, and also a photo-
graph of prehistoric articles from a burial place in California. 
Secretary Hall then announced informally that Mr. L. F. 
Menage had decided to assume the expenses of fitting out an 
expedition to the Philippine Islands, under the direction of Dean 
C. Worcester and Frank S. Bourns, for the purpose of collect-
ing natural history specimens. 
July 2, 1 890. 
Under the above date, in the records of the Board of Trus-
tees, the following stands: 
There was placed before the Trustees for their consideration a com-
munication from Mr. Louis F. ~lenage, bearing date of June 26, 18c)o, tend-
ering to the Minnesota Academy of Natural Sciences, under certain con-
ditions named in the comunication, the collections to be made by THE 
MENAGE SCIENTIFIC EXPEOITION TO THE PHILIPPINE ISLANDS. 
It was moved that the President and Secretary be a com-
mittee to take the tender of ~Ir. Menage under consideration 
and, after consultation with ~Ir. ::\Ienage and representative mem-
bers of the Academy, to call a meeting of the Trustees or of th;:-
Academy, or both, and report on a line of action. 
The motion was seconded and carried. 
July 21, 1890. 
Under the abo\'e date the following entry was made in the 
records of the Board of Trustees : 
To the Trustees of the :\1innesota Academy of X at ural Sciences: 
Your committee has acted in conformity with your directions of }ttl~· 
2, inst., that is, we have consulted with ?.fr. Louis F. Menage and oth< r 
members of the Academy, and now recommend that the Trustees report 
the tender by Mr. Louis F. Menage to the Minnesota Academy of Natural 
Sciences of the collections to be made by THE :'.fE~ AGE SciENTIFIC ExPEDl-
o,9itized by Coogle 
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TION TO THE PHILIPPINE IsLANDs, to the Academy with our hearty and un-
.qualified approval and ask the Academy to accept the same. 
P. L. HATCH,} . 
C. W. HALL. Commtttee. 
The report was adopted. 
July2t,t890. 
A special meeting was called pursuant to a request signed by 
five members. 
Sixty-five persons were present. 
The Trustees reported to the Academy on the proposition of 
Mr. Louis F. Menage, relating to the disposition of the collections 
to be made by THE MENAGE SciENTIFIC ExPEDITION TO THE 
PHILIPPINE lsl.ANDS, by reading the tender made by Mr. Menage, 
and the recommendation of the Trustees that the Academy accept 
the same. 
It was moved and seconded to adopt the report of the 
Trustees. 
After some little debate on the second condition of Mr. Men-
age's proposition, i e., in regard to the securing of Messrs. Wor-
cester and Bourns "to properly work up in Minneapolis the scien-
tific results of said expedition on their retum to this country ;" 
and after the statement was made by Mr. Worcester, that they 
only desired to control the description of new species, more par-
ticularly in the line of birds, because they did not intend to stay 
in Minneapolis more than a few months or a year after their re-
tum to the United States, the motion was tt11a11imous/y carried. 
On motion of Dr. W. H. Leonard, Dean C. Worcester and 
FrankS. Bourns were elected members of the Academy. 
Mr. Worcester and Mr. Bourns both gave the Academy brief 
accounts of what they would probably find in the Philippines, 
since both had been there before, accompanying Professor Steere, 
of Michigan, two years previous. They also gave vivid sketches 
of the inhabitants, and briefly pointed out the prominent physical 
features of the islands. An informal reception was then held, and 
the good wishes and good byes of all present were extended. 
October 7, I 890. 
Nineteen persons present. 
Mrs. A. B. Murray, P. D. McMillan and C. H. Pratt were 
eiected members. 
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Prof. N. H. Winchell read a paper ·entitled "The Eastern 
equivalents of the Minnesota iron ores." 
[This paper is published in full in Bulletin No. 6, Geological 
and Natural History Survey of Minnesota, "The Iron Ores of 
Minnesota." pp. 411-419.] 
Uly. S. Grant discussed some "Notes on a collecting trip into 
the Tertiary of Maryland and Virginia." 
(ABSTRACT.) 
A brief account of the annual geological expedition of the Johns Hop-
kins University for r89o was given. The different formations of the coastal 
plain-from the Potomac (late Mesozoic) to the recent -and the charac-
teristic fossils of each were noted. Most of the fossils collected were 
found in the Tertiary, where remains of molluscan life are extremely 
abundant. This formation is divided into an upper and a lower member, 
each of which consists mainly of variegated sands and blue clays. As a 
rule these are unconsolidated, rendering the collection of well preserved 
fossils comparatively easy. The general similarity of the fauna to that 
now existing along the eastern coast was noted. and attention was called 
to very large specimens of Ostrea and of a certain Venus, which is thought 
to be a large variety of the common edible clam (Vmus mercenaria). A 
few photographs were shown, exhibiting the abundance of certain forms-
Pecten and Twrritella-in some of the beds. 
C. W. Hall gave some notes from the Indianapolis meeting 
of the A. A. A. S. and the excursion of the Association into the 
gas fields of Indiana. 
Horace V. Winchell presented the Academy with four (4) 
small aerolites which fell in Winnebago county, Iowa, May 2, 
189o. 
Through Librarian Herbert Putnam, Mrs. Wm. Welch pre-
sented the Academy with a group of quartz crystals from Corn-
wall, England. The thanks of the Academy were voted Mrs. 
Welch and Mr. Winchell. 
November I I , I 390. 
Fifty persons present. 
E . F. Allen, J. F. Calhoun, Rev. D. S. McCaslin, G. A. 
Smith, E. P. Sheldon, of Minneapolis, Prof. Henry S. Baker, of 
Saint Paul, Benedict Juni, of New Ulm, were elected members. 
The report of the evening was from the section of Sanitaf)· 
Science, Dr. Chas. N. Hewitt, chairman. 
Dr. Hewitt gave an address in which he discussed: The 
causes, prevention and control of those things which occasion 
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the ill health and premature mortality of our population, in the 
light of an experience of eighteen years as a health officer, and 
of a season's study abroad. 
The presentatiops at this meeting were the following : 
One yellow breasted chat, presented by Thomas Miller, 
Heron Lake, Minn. The specimen was taken last spring in Jack-
son county, as the first for Minnesota. 
One king rail, Dr. Thos. S. Roberts. Taken at l\finneapolis. 
One king rail-female-with nest of ten eggs. The speci-
men is of interest bearing on the distribution of this bird in the 
Northwest. 
The following were presented by Dr. A. F. Elliot: 
Twenty-one specimens of birds from California. 
December 2. 1890, 
Twenty-three persons present. 
D. P. Jones and C. P. Lommen were elected members. 
D. N. Harper, Chemist of the Minnesota Agricultural Ex-
periment Station, read a paper on the production and manufact-
ure of sugar in Minnesota. 
Warren Upham presented a paper (read by Professor Mac-
Millan) on "The Geographic Limits of Plants in the basin of the 
Red River of the North." 
December I 6, I 890, 
Nineteen persons present. 
This special meeting was called to finish certain business of 
the year. 
C. W. Moulton was elected a member. 
Prof. C. G. MacMillan discussed a paper on "The Distribu-
tion of some potentillas." 
The paper was discussed by several members. 
0. W . Oestlund gave an outline of the life history of the 
gall making insect which infects our poplar trees. 
January 6, I 891 • 
Fourteen persons present. 
W. X. Sudduth and vV. H. Pratt were elected members. 
Chas. S. Fellows presented the following articles, which the 
Academy received with thanks: One piece coquino, one branch 
with fruit of mangrove, one branch of oak with ingrown mistle-
toe, all from eastern Florida. 
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The Recording Secretary read his report of the scientific 
work of the Academv during the past year, and of the collections 
Gf membership dues. 
The treasurer read his report for the year as follows :· 
To balance from the year 1889 ...... . . . ... .. ........ $ 78 51 
To membership fees collected by the secretary dufing 
the year . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 310 oo 
$388 51 
By cash paid to Kimball Printing Co., for printing 
of Bulletin, Vol. 111, No. I. ....... . ............ $256 so 
By cash to Kimball Printing Co., for miscellaneous 
printing. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 oo 
By cash to A. S. Dimond for printing letter heads . . 2 so 
By cash for interest on note for the L. Kimball Print-
ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 59 
$265 59 
Cash on hand January 6, 18g1 ...... .... ............ $122 92 
The corresponding secretary read the following report of 
books, pamphlets, etc., received during the year 189<>: 
THE UNITED STATES. 
Baltimore, Md.-Johns Hopkins University: Register, 188g-go; Circulars, 
Nos. 79 to 84 inclusive. . 
Boston, Mass.-American Academy o·f Arts and Sciences: Proceedings, 
Vol. 24. 
Boston Society of Natural History: Proceedings, Vol. 24, Parts 3 
and 4. 
Buffalo, N. Y.-Historical Society of Ruffalo: Annual Report, 18go. 
Cambridge, Mass.-Museum of Comparative Zoology: Bulletin, Vol. 16, 
Nos. 7, 8, and 9; Vol. I9, Nos. 1-4; Vol. 26, Nos. I and 2. 
Champaign, Ill.-Illinois State Laboratory of Natural History : Prelim. 
report of Animals of the waters of Mississippi bottoms near 
Quincy, Ill., in Aui{Ust, I888; Bulletin Vol. 2, Title and Index; 
Vol. 3, Articles 5, 6, 7, 8, 9 and 10. • 
Chapel Hill, N. C.-Elisha Mitchell Scientific Society: Journal, Vol. 6, 
Part 2; Vol. 7, Part 1. 
Cinci,mati, a.-Cincinnati Society of Natural History: Journal, ·vot.' IJ, 
Parts I to ~. 
Colorado Springs, Col.-Colorado College: "Studies." (First annual 
publication.) 
Denver, C ol.-Colorado Scientific Society: Proceedings, Vol. 3, Part 2. 
Des Moines, /a.-Iowa Academy of Sciences: Pr~~edings, 1887 to. 18ag. 
1owll City, /a.-~tate Historical Society of Iowa: Iowa Historical Record, 
Vol. 6, N'os. 2, ~ and 4. 
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JeHerson City, Mo.-Geological Survey of Missouri: Bulletin, No. I. 
Lansing, Mich.-Michigan State Agricultural Society: 28th Annual Re-
port, July, 1888, to July, 188g, Bulletins. 
Lincoln, Neb.-University of Nebraska, University Studies, Vol. I. No. 3· 
Madison, Wis.-Wisconsin Academy of Science, Arts and Letters: Trans-
actions, Vol. 7, 1883 to 1887. 
Manhattan, Kan.-Washburn College Laboratory of Natural History: 
Bulletin, Vol. :z, No. 11. 
Middletown, Co11n.-Museum of Wesleyan University: 19th Annual Re-
port. 
Minneapolis, Minn.-The University of Minnesota: Agricultural Experi-
ment Station Bulletin, No. 10. 
New York, N . Y.-American Geographical Society: Bulletins, Vol. 21, 
sup. ; Vol. 22, Nos. 1, 2 and 3. 
American Museum of Natural History: Bulletin, Vol. 111, No. 1; 
Vol. 111, pages 117 to 122. 
Linnean Society of New York: Abstract of proceedings, year ending 
March 7, 18go. 
New York Academy of Sciences: Transactions, Vol. IX, Nos. I and 2. 
New York Microscopical Society: Journal, Vol. 6, Nos. I to 4. 
Torrey Botanical Club: Bulletin, Vol. 17. 
Philadelphia, Pa.-Academy of Natural Sciences: Proceedings, 188g, Part 
3; 18go, Part 1. 
Second Geological Survey of Pennsylvania: Atlas Southern Anthra-
cite field, Part 2 AA; Middle Anthracite field, Part 3 AA; North-
ern Anthracite field, Part 5 AA. 
Wagner Free Institute of Science: Transactions, Vols. 2 and 3. 
Zoological Society of Philadelphia: 18th Annual Report. 
Providence, R. /.-Rhode Island Historical Society: Proceedings 1889-90; 
Early voyages to America; R. I. adoption of the Federal Consti-
tution. 
Rollo, Mo.-Mo. School of Mines: Scien. Baccalaureus, Vol. 1, No. I. 
Sale111, Mass.:_American Association for the Advancement of Science: 
Proceedings Vol. 38. 
Saint Louis, Mo.-St. Louis Academy of Sciences: Constitution of the 
Academy. 
San Diego, Cal.-San Diego Society of Natural History: West American 
Scientist, Nos. so to 55 inclusive. 
Sa11ta Barbara, Cal.-Santa Barbara Society of Natural History: Bulletin, 
Vol. 1, No.2. 
Sat• Francisco, Cal-California Academy of Sciences: Proceedings, sec-
ond series, Vol. II; Occasional papers, Nos. I and 2. 
California State Mining Bureau: Ninth annual report State Mineralo-
gist. 
Topeka, Kas.-Kansas Academy of Science: Transactions Vol. XI, 1887 
and 1888; Vol. xu, Part 1. 
1V ashi11gton, D. C.-United States Geological Survey: Bulletins 54 to 57; 
Monographs, xv, Parts I and 2. and XVI ; Eighth Annual Report, 
1886-7, Parts 1 and 2. 
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Smithsonian Institution: Annual Report, 1886, Parts 1 and 2; 1887, 
Parts 1 and 2. 
United States Patent Office: Official Gazette, 52 Nos. 
FOREIGN. 
Amsterdam, Netherlat1ds.-Konmklyke 11 Vol. Genootscap Natura ATtis 
Magistra: Bij . tot d' Dierkunde, 50th Acct., N~. 1; Bij. tot d' 
Dierdunde, roth to 14th and 16th alferering; Nedev tij d'voor de 
Dierkunde, Jaargang 2, af 1 
Bertie, Swit.:erland.-Schweizerische Entomologische · Gesellschaft: Mit-
theilungen, Vol. VIII, Heft 1 to 8. 
Societe Elvetica della Science Naturale: Atti, 72d session, 1888-ISSg. 
Berlin, Gcrmany.-N. A. Lepidoptera, part 1 : Grate, A. Radcliffe. 
K. Preus. Meterologischen Institut: Deutsche Met. }ahrbuch fur 189o, 
Heft I. 
Naturz Novitates: 189o. R. Friedlander & Sohn. 
Bnusels, Belgium.-Societe Malacologique de Belgique: Procesverbal tom 
xvn ; procesverbal, tom XVIII, pages 1 to 124. 
Buenos Ayres, Argent. Rep.-Museo Publico de Buenos Ayres: Report of 
foundation and development of the Musee de Ia Plata. 
Cairo, Egypt.-L'Institute Egyptienne: Bulletin 2d Ser. No. 10, 188g. 
Calcutta, lndia.-Geological Survey of India: Records, Vol. 22, Part 4; 
Vol. 23, Parts 1, 2 and 3; Memoirs, Series 13, Vol. IV, Part 1. 
Cornwall, England.-Royal Geological Society of Cornwall: Transactions, 
Vol. 11, Part 4. . 
Cordoba, Argmt. Rep.-Academia Nacional de Cenceas Exactes: Bulle-
. tin, Torno, x, Ent. 3. 
Detnarara, British Guiana.-Agricultural and Commercial Society of Brit-
ish Guiana; .. Temehri," Vol. IV, Part 1. 
Haarlem, Nctherlands.-Foundation de P. Teyler vander Hulst: Archives 
Series 2, Vol. IV, Part 4; Catalogue, Vol. 11, Parts 1, 2 and 3. 
Hali{a.r, No'IJa Scotia.-Nova Scotia Institute of Natural Science: Pro-
ceedings, Vol. VII, Parts 1 and 3. 
Hamburg, Germauy.-Naturwissenschaftlicher Verein: Transactions, Vol. 
XI, Heft I. 
Verein fur Naturwissenschaftlicher Unterhaltung: Verhandlungen 
Bund 1 to 6, 1871 to 1885. 
Kiev, Russia.-Society des Naturalistes: Memoires Vol. x, Parts 2 and 3; 
Vol. XI, Part 1. 
Liverpool, Eugland.-Liverpool Geological Society: Proceedings, Vol. 11, 
Part 2, 1889-90. 
Lunenburg, Gcrmany.-Naturwissenschaftlicher Verein: Jahrsheft 11, 
1888-1889. 
Manchester, England.-Literary and Philosophical Society of Manchester: 
Memoirs and Proceedings. Vol. 1, Nos. 1 to 5; Vol. 11, Nos. 1 to 
4; Vol. m, Nos. 1 to 6. 
Montreal, Canada.-Natural History Society of Montreal: Canadian Rec-
ord of Science, Vol. III, No.8; Vol. IV, Nos. 2 and 3. 
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Jf oscow, Russia.-Societe Imperiale des N aturalistes de Moscow: Bul-
letin, I88c), Parts 2, 3, 4; Noveau Memoires, Vol. xv, lis 6; Bul-
letin, I89o. Part I ; Meterological Report for I88c), 2 parts . 
.\fttnster, Germany.-Provenzial Verein fur \Vissenschaft und Kunst: An-
nual report for I888. 
Ottawa, Canada.-Geological Survey of Canada: List of Canadian Hep-
aticz; Catalogue of Canadian plants. .Part s. 
Rio Janeiro, Brazil.-Instituto Historico Geographico e Ethnographico : 
Revista Tremensal, Vol. LII, parts I and 2; Vol. LIII, part I. 
Rome, Italy.-Biblioteca Nazionale Vittorio Emanuele: Bulletin, Vol. v, 
No.2. 
Stockholm, Sweden.-Kongliga Svenska Vetenskaps Akademien: Bihaug, 
Bd. XIII, 4 parts; Bd. XIII, 4 parts; Oversight, I886, I887, I888. 
Sydney, N. S. Wales.-Australian Association for the Adv. of Science : 
Report for I887, Vol. 1. 
Department of Public Instruction : Tech. Educational series No. 6. 
(Wattles and Wattle barks) . 
Geological Survey of New South Wales: Memoirs of Paleontology, 
Nos. 3, 4, and 8, pt. I·; An. Report of Dept. of Mines, I888, I88c); 
Records of the Geo. Survey, Vol. I, part 3; Vol. 11, part I . 
Royal Society of New South Wales: Journal Proceedings, Vol. xm, 
Parts I and 2; Catalogue of Library. 
Tokio, Japan.-German Society of Nat. Hist. and Ethnology of Eastern 
Asia : Mittheilungen Heft 44, Pd. s secle 149 to I89 
Toronto, Canada.-Canadian Institute: Proceedings, Vol. VI, Ser. 3, No. 
2; Vol. VII, Ser. 3, No. 2 . · · 
Turin, Italy.-Musei di Zoologia ed Anatomica Com. della R. University: 
, Bulletin, Vol. v, Nos. 74 to 86. 
· Victoria, N. S . Wales.-Public Library, Museum and National Gallery of 
Victoria: Prodromus No. I9; Report of Trustees Public Library 
.for I888. 
The officers elected for the ensuing year ·were: 
President. P . L. Hatch. 
Vice President, -
Recording Secretary. 
Treasurer, 
Corresponding Secretary, 
Trustees for three years, 
- H. F. Nachtrieb. 
C. W. Hall. 
Edw. C. Gale. 
C. S. Fellows. 
J T. B. Walker. 
\ Thos. S. Roberts. 
February 3, t 89 t • 
Twenty-five peq;ons present. 
C. A. Ballard, of Mi-nneapolis, and Hon. L. R. Moyer, of 
Montevideo, were elected members . 
. A _paper by Warren Upham, entitled: Grasses and flowe·rs o'f 
the prairi~. being par't m of the series of papers on geographic 
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limits of species of plants in the basin of the Red River of the 
North, was read by Prof. MacMillan, who also, after the reading, 
called attention to the analogy between the Red River valley and 
that of the Minnesota river in some of their vegetal aspects. 
Patrick Kennedy presented a paper on the Geology of the 
Minnesota river valley. It was read by Peter Christianson, of 
which the following is an 
(ABSTRACT.] 
The paper was prefaced by a short history of the geological explora-
t ions in the valley of the Minnesota. 
Major Warren and Capt. C. E. Davis, of the U.S. Army, were the first 
to explore this part of the state. The first part of the paper discusses the 
surface geology-the nature of the river bed, the characteT of the banks, 
the position and arrangement of the various rocks, stratified and un · 
stratified. The second part discusses the glacial geology of this region-
gives the history of the Minnesota river. Gen. Warren was the first to ad-
vance the theory the Minnesota river is the successor of a glacial stream, 
now called River Warren. This river drained the valley of the Red River 
of the North and flowed into the Des Moines river valley through Union 
Slough. Mr. Warren Upham has collected facts and made extensive ex-
plorations of the ancient shore line of Lake Agassiz, confirmatory of this 
view. The third part of the paper is devoted to the discussion of the geo-
logical formations, which are of interest from an economic point of view 
as well as from the fact that they are a record of the changes which this 
paTt of the state has undergone. Early explorers : Le Seuer ( 1700), Prof. 
Keating of Pennsylvania University (1823), Mr. Featherstonaugh (1835) , 
Drs. Owen and Shumard (1847-1850) and Prof James Hall (1866), N.H. 
Winchell , the state geologist, in 1873. In recent years the entire valley has 
been thoroughly explored by Prof. C. W. Hall of the U. S. Geological 
Survey and Mr. Warren Upham. 
The location, extent and value of the various granites, limestones, 
sandstones, etc., are noted, after which there is a brief sketch of the ma-
terials used in the manufacture of lime, cement, glass, pottery and brick. 
The paper closes with an allusion to the pre-glacial river which occu-
pied the present Minnesota river valley. 
Fred \V. Sardeson then read two short papers, one entitled : 
"Paleozoic fossils in the Glacial drift of Minnesota," and the 
othel', "Fossils recently discovered in the Saint Peter sandstrme 
of Minnesota." 
The first of the two papers was discussed by Dr. H. C. 
Leonard, who had lived for some years at Fergus Falls, of which 
the following is an 
(ABSTRACT.] 
There is a great quantity of limestone in the drift of Ottertail, Wilkin 
and Grant counties. 1'\car the westeTn edge of the hilly lands and the ea~t-
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ern shore of the glacial lake Agassiz it is mostly very fine gravel, and 
mostly of limestone. Around some of the present lakes in these counties 
the gravel and shore sand are mostly limestone. Around lake Oscar, in 
Wilkin county, the finer gravel and smaller pebbles are certainly as muc!1 
as three-fourths limestone, while 20 to so miles further east and north-
east in the neighborhood of the range of hills known as the Leaf hills, 
there are many limestone bowlders, some of them rounded but others arc 
more or less angular, showing little wear; some weigh a ton or more, yet 
far the greater number of them are not larger than one can lift. They are • 
all white limestone, probably of Devonian age, and make a good lime. 
These bowlders are being collected and burned into lime so fast that they 
will soon be gone. There are fossils in all of them. I have seen pieces 
of crinoid stems in the gravel. The drift is not less than soo to 6oo feet 
thick in parts of Ottertail, Grant and Douglass counties, and no doubt 
thicker than that in the Leaf hills. It is difficult to find clay free enough 
from calcium carbonate for brickmaking in the counties mentioned. Even 
the clay will effervesce strongly in acids. There is a stratum containing 
limestone gravel lying under a sandy surface around Ottertail lake and 
the Battle lakes which lie beyond the Leaf hills from lake Agassiz, and 
some so to 6o miles away. It seems as if the siliceous deposit had drifted 
in later than the calcareous. 
Secretary Hall remarked as follows: 
( ABSTR,\Cf.) 
The discovery of Paleozoic fossils in the glacial drifts of Minnesota 
and Wisconsin, is one of no little geological significance. It has been no 
uncommon thing around Minneapolis and St. Paul to find winrows of the 
blue Lower Silurian fossiliferous shale piled up within the mass of drift 
material without being commingled with the gravel and sand from the 
older crystalline rocks; and the occurrence of fossils in the drift material 
to the south of the northern border of the Paleozoic should naturally be 
expected. When, however, specimens are found to the north of this bor-
der the significance is much deeper, and particularly so since there are no 
known beds of Paleozoic limestones in the northern part of the two states 
named, nor in Ontario within 100 miles of Lake Superior, according to Dr. 
A. C. Lawson. To the westward, however, there are many basins filled 
with still undisturbed Paleozoic rocks, which, in the opinion of that writ-
er, are but fragments of what was once an extensive bed.* With such 
evidence for the surface to the north of Minnesota, and the constantly 
accumulating evidence which drift fossils show touching conditions within 
the state, we are forced to conclude that the northwestCTn states were to a 
large extent beneath the sea in early Paleozoic times. 
March 3, I 89 I • 
Twenty-nine persons present. 
•Note on the Pre-Paleozoic Surface of the Archaen Terranes of Canada. Bull . 
Geot. Soc. Am; Vol. 1, p. 169. 
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The program of the evening was the reading of the follow-
ing papers : 
"The weeds of the Red river valley," by ·warren Upham-
read by Professor MacMillan. 
"The Age of the Saganaga syenites," by Horace V. Win-
chell. 
This paper is printed in full in the American Joumal of 
Science for April , r891, Vol. XLI, p. 386. 
"The Color of the Fixed stars," by N. H. Hemiup. 
A letter from Messrs. Worcester and Bourns of the Menage 
Scientific Expedition to the Philippine Islands, was read by the 
secretary. 
The secretary also made the announcement that life mem-
berships had been taken by R. J. Mendenhall and Bishop J. Mc-
Golrick. 
April 7, I 89 I • 
Thirty persons present. 
Miss Bertha L. Wilson and George C. Andrews, of Min-
neapolis, and Frank T . \Vilson, of Stillwater, were elected to 
membership. 
Rev. D. S. :McCaslin gave a description of "The Artesian 
well basin of North and South Dakota. 
Secretary Hall read by title two short papers ; one, "The 
deep well at Blue Earth City, Minnesota," and the other "A 
Note on the well at Owatonna" recently bored for the city water 
works. 
May 5, 1891. 
Twenty-four persons present. 
C. W. McCurdy, of Winona, was elected to membership. 
A paper entitled "The migration of plants during and since 
the Glacial period," the last of a series of papers by \Varren Up-
ham, was read by Professor MacMillan. 
The next paper was by Professor Conway ~ladlillan on 
"The Rhythmic growth of the Potato tuber." 
"Analyses of specimens of efflorescence on brick buildings," 
by Professor C. F . Sidener, and "Some Analyses of waters from 
Artesian wells and other sources," by Professor J. A. Dodge, 
completed the programme for the evening. 
The secretary announced that the Sophia Cross collection 
had been secured for the Academy's museum. 
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' The Sophia Cross collection is a series of minerals, many 
· of them in large and perfect crystals. The specimens were 
partly collected and partly secured in exchange by Rev. R. T. 
Cross, chiefly during a residence of some years in Colorado. The 
collector and his brother, Judson N. Cross, Esq., a resident of 
Minneapolis, have contributed largely towards securing this 
choice collection for the Academy. The brothers Cross name it 
the Sophia Cross collection in memory of their mother. 
June 9, t 891. 
Twelve persons present. 
A. \Y. Stacy and Dr. Adele S. Hutchison were elected mem-
bers. 
Secretary C. W. Hall read a paper entitled "Physiographic 
and geologic notes of several excursions into northeastern Min-
nesota." These notes embody the results of several seasons' work 
in that portion of the state. 
The following presentations were made: 
An additional mummy case by Thomas Lowry, Esq. 
A boot carrying a colony of oysters, by Charles W. Jerome. 
The secretary was directed to extend the thanks of the Acad-
emy to the above named donors for their valuable gifts. 
October 6, 1891. 
Seventeen persons present. 
Albert Schneider was elected a member. 
The following papers were read : 
The Lower Silurian formations of \Visconsin and lVIinnesota 
compared, by yred W . Sardeson. 
Preliminary notes on the conglomerates and amygdaloids of 
the Snake river valley, by Herbert W. Smith. 
[ABSTRACT.] 
Mr. Smith remarked: Beginning at the lower terminus of the enlarge-
ment of Snake river, known as Chengwatona lake, and observable at fre-
quent intervals from thence, to, or posisbly beyond the Wisconsin line, 
where this ri,·cr joins the St. Croix in the eastern part of Pine county. 
Minnesota, occur several prolonged exposures, in sit11, of rocks mentioned 
in the title to this paper. 
The collglomcratic formations are well displayed along the bed of 
snake river, particularly in low water; and an exposure say twenty rods 
wide, gives the appearance of ha,·ing been cut through by the erosive ac-
tion of this stream. This may be located as near Section 24, Township 38, 
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Range 21, the rock being generally of a brownish-black shade, although 
the paste-rock being rather ferruginous, weathers through alteration to a 
considerable friability with the production of much coloring matter. It is 
conspicuous that the pebbles held conglomeratically by this rock-paste are 
often large-i. t:., 6 to 10 inches in diameter, quite generally well rounded, 
and of a nearly uniform lithological structure and constitution. In 
composition they may be roughly described as a fine-grained trap. 
The amygdaloidal rocks are to be seen both above and below the con-
glomerate exposures, beginning at Chengwatona dam and continuing to 
the banks of the St. Croix river. The color and hardness vary consider-
ably; the dark purple varieties are usually softer than the brick reds. In-
clusions are as a rule crystalline-the cavity diameter ranging from 1-16 to 
Vz in., and the mineral closely resembling Thomsonite. 
In the tPidotic material of the veins in the rocks mentioned aboYe, na-
tive copper is sparingly found. And at the location of the "Chengwatona 
copper mine," where considerable boring and some shafting ha\'e been 
done, the writer obtained a crystal of nati\'e copper and sil\'er alloy. This 
metallic crystal is about ~ in. in diameter, rising from the vein rock in a 
single termination. A portion of its mass examined qualitatively in the 
wet way, demonstrated the presence of both sil\'er and copper, but no 
quantitative analyses have been effected. 
The members of this Academy will call to mind that northward from 
this region 12 to IS miles are the Hinckley sandstones, now much quarried 
for building material. That also within a few miles are outcroppings of 
trap rock. These conglomerates and amygdaloids rise at irregular inter-
vals above the horizon, the rounded masses frequently similar in mere out-
ward appearance to the granitic masses in Stearns Co. Inasmuch as no 
contact points between these Snake river rocks and the sandstones and 
traps mentioned above, have come under the author's observation, he docs 
not venture an opinion as to their geological relationship. This last point, 
together with conclusions as to range direction, through this comparatively 
level, sometimes low and swampy region; as well as to results respecting 
the micro-lithological structure of these rocks and their accompanying 
minerals, form the subject for his further attention. 
The development of Acrostalgmus conidia bearers. by 
Professor Conway lVIacMillan. 
List of European plants introduced into the valley of the 
:Minnesota river, by Professor MacMillan (read by titl_F). 
An Epinastic Potato plant, by Professor :Vladiillan. 
The following gifts to the museum were received from S. C. 
Gale, Esq.: one alligator, a stuffed specimen; one Tctrodott 
turgid us mitch; one Diad on hystrix L., from Florida, for which 
the secretary was instructed to express the grateful acknowledg-
ments of the Academy. 
Professor Nachtrieb gave a brief and informal account of 
the summer's work of the zoological survey of ~Iinncsota. 
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, (ABSTRACT.] 
Professor Nachtrieb briefly outlined the plan of work of the zoological 
division of the geological and natural history survey of Minnesota, as laid 
down by him after the botanical and zoological work of the survey had 
been placed under the directorship of the respective departments of the 
university by the Board of Regents. He also stated that during the first 
two summers nothing could be done by the State Zoologist-one season on 
account of other special university duties, and the other season chiefly on 
account of sickness. During the past summer about four weeks (as much 
of the season as the amount left after purchasing necessary apparatus, etc .• 
out of the year's allowance, would permit) were spent in the field around 
lake Vermilion. The season was stormy and very disagreeable, so that a 
large portion of the time had to be spent in camp. Notwithstanding this 
hindrance considerable material and data were collected that will be of 
value in the future. Special attention was devoted to the Fishes and their 
pa:rasites. It is the intention of the State Zoologist to investigate first 
those things of direct and immediate economic importance. But even such 
problems absolutely require the kind of work popularly called purely sci-
entific and impractical. The fact is that no investigation of living things, 
however remote from practical ends it may at first sight appear, is ever 
completed without having an economic bearing. During about two weeks 
insects were looked after by Professor Otto Lugger, who gained some. val-
uable information that will be given to the public as soon as he has studied 
his material.. Among other interesting things found in certain bays of the 
lake were mentioned Hydra fusca, Cristatella mucedo, Flascularia ambiqua 
and several species of sponges. The survey is also taking steps to get the 
status of the beaver in Minnesota and to find out whether it will be possi-
ble to have a beaver reserve established in some suitable quarter of the 
state, and thus do something towards preventing the elimination of this val-
uable and interesting animal. Such reserves have been in successful oper-
ation for years in England and Europe, and there is every reason for hav-
ing at last one in our state. 
November 8, 1891. 
One hundred and twenty-five persons present. 
Messrs. J. C. Bryant and Chas. Schuchert were elected to 
membership. 
The programme consisted of a lecture by Dr. W . Xavier 
Sudduth, of the College of Dentristry, University of Minnesota, 
on the evolution of the teeth. The lecture was well illustrated by 
means of a series of photo-micrographs thrown upon the screen. 
A series of skulls was also displayed to illustrate points in the 
lecture. 
(ABSTRACT.] 
The lecturer, in discussing the subject of mechanical evolution, held 
that, in so fa:r as the teeth were concerned, the theory bad no basis in 
fact, no matter how plausible it may appear, for the following reasons: 
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I . The crowns of teeth are fully formed before they are erupted, hence 
cannot come under the law of use and disuse, which is the central idea of 
the Lamarckian school. 
2. Anatomically they are so constructed as to resist impact to the very 
best advantage; consisting, as they do, of a hollow tube (pulp canal or can-
als) the walls of which are made up of a series of tubes (dental tubuli) 
standing at right angles to the central tube, and these in tum, in the crown, 
being surmounted by solid prisms (enamel prisms) in such Jnanner that 
every part of the surface presents the form of an arch with the springers 
resting upon the hollow columns of the dentine. In addition to the above 
the surface is highly polished, making an ideal structure to resist im-
pact. 
J. The roots of the teeth are covered by a soft membrane which serves 
as a cushion during the process of mastication and thus relieves the force 
of impact. 
4· That these same roots are imbedded in cancellated bone which 
would yield to the force of. impact before the crowns. 
s. That enamel is a non-vital coat of mail which, when the tooth 
erupts, is carried away from its source of development and hence cannot b: 
renewed or repaired when injured. 
6. A tooth crown once erupted is subject only to two forms of changes, 
mechanical abrasion or chemical erosion. 
7· That change in form due to either of these two causes is not sub-
ject to inheritance. 
Louis F. Menage was elected to the committee of the Acad-
emy for conference with the Library Board in the place of H. L. 
Gordon. 
The following gifts to the museum from President Hatch, 
were received : 
1. A series of Unio and Anadonta shells from lake Pepin 
and vicinity, said to be the first series ever collected in Minnesota. 
2. A specimen of silicified wood from Montana. 
The secretary was directed to acknowledge the gifts. 
December 8, 1891. 
Twenty-one persons present. 
James E. Bradford and Julius Hortvet were elected mem-
bers. 
The following papers were read by title : "The range and 
distribution of the · LOwer Silurian fauna of Minnesota, with 
descriptions of some new species." F. W. Sardeson. 
"Observations on some American Rhizobia." Dr. A. 
Schneider. 
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The author ga,·e a short review of recent investigation$ on Rhizobia, 
especially those of Hellriegel and Frank. Attention was called to the ex-
isting controversies. It was suggested that there may be more than one 
species of Rhizobium leguminsorarum notwithstanding the opposing views 
of Frank and others who maintain that this is a single species. The fol-
lowing new species were described : Rlri:obi11m mutabilis, R. curvum, R. 
Frankii var's, major and minor, R. nodosum, R. dubium. These were 
placed in a new family, Mycodomatiac under Schizomycetes. R. mNlabilis 
is probably the most common among the Lcguminosae and above all others 
has the ·power of assimilating free nitrogen from the air. Two plates ac-
companied the paper. 
"The sources of some of the constituents of Minnesota soils." 
Professor C. W. Hall. 
Dr. Charles N. Hewitt then read the paper of the evening in 
the fom1 of a report of the section of Sanitary Science. Subject : 
''Twenty years in the Public Health service of Minnesota." 
[The following papers are not arranged in chronological or-
der, as are those of Bulletins I and 2 of this volume, since at the 
time of going to press several papers were in the hands of authors 
for final revision.-EDITOR.] 
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